Requirement for enzymatically active lipoprotein lipase in neuronal differentiation: a site-directed mutagenesis study.
Lipoprotein lipase (LPL) is well known for its role in the catabolism of plasma triglyceride (Tg)-rich lipoproteins, such as very low density lipoproteins (VLDL) and chylomicrons. The action of LPL on Tg-rich lipoproteins provides free fatty acids to skeletal muscle and adipose tissues, the main sites of LPL synthesis. Several studies have demonstrated that LPL is widely expressed in the parenchyma of brain tissues. We have recently shown that LPL expression is essential for promoting VLDL-stimulated differentiation of Neuro-2A cells. In the present study, we have generated stably transfected Neuro-2A cell lines expressing either wild-type LPL or various LPL mutants, including three enzymatically inactive variants (Asp156Asn, Gly188Glu and Pro207Leu), an enzymatically defective variant (Asn291Ser) and a variant known to express increased LPL activity (Ser447Ter). In Neuro-2A cells expressing enzymatically inactive LPL variants, VLDL-stimulated differentiation and neurite extension were not observed. However, in Neuro-2A cells expressing partially active or overactive LPL variants, VLDL added to the cultured medium was able to induce the phenotypic differentiation similar to that observed in Neuro-2A cells expressing wild-type LPL. In summary, these data show that the availability of fatty acids, resulting from the catabolism of VLDL by LPL, is required to promote the phenotypical differentiation of neuroblastoma cells. These findings may have significant relevance to lipoprotein metabolism in the brain as well as to the maturation and regeneration of nervous tissues in carriers of mutant LPL.